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The Technologies to Stabilize the Molten Steel Temperature and the In-mold Molten Steel Flow in Our C.C. Process
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Fig.1. Outline of No. 2 Slab Caster at Nagoya Works.

Table 1. Main specifications of tundish plasma heater.

DC transferred arc
5000Atorchx 2
2 .35MW!/torchx 2

Ar 2300 ¢ [min X 2
N2 0~30%mixing X 2

450 ¢ [mnX 2

Type

‘Max. current

Max. power

Plasma gas
flow rate

Cooling water

1995F12H21H%ft (Received on Dec.21,1995)

* Akio Uehara (Nagoya Works,Nippon Steel Corp.,5-3 Tokaimachi Tokai 476)
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Fig.2. Trends of molten steel temperature in the tundish with and without tundish heating.
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Fig.3. Comparison of temperature drops in a variety of casting
operations.

Fig.4. Internal quality caused by inclusions is improved with the
precisely controlled tundish heating.
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Fig.5. CRT screen image on overall monitoring operation.
Fig.6. Graphical display on the molten steel flow in the mold.

Steel Spec. 1KPQ04025000
Customer Code PB451 Quality Requirement 444 Conditioning Code S000
Surface Defects
Internal Defects - 1 Internal Defects - 2
-~ Transitfon Code =
B 1600 [-
£ 1400 |- a
g \5
= 1200 |- Cast Ton through a tundish = ——L
= ]
& 1000 |- K J
1 1 I 1 I °
1.0 1.3 1.6 1.9 2.2 25 0 2000 4000 6000 L i
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Fig.7. Visual screen of the best casting operation condition for quality throughput.
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Operation of 100% Hydrogen and High-Convection Bell Type Annealing Furnace (HCA) and Quality of Products
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Table 1. Specifications of HCA.

Cooling bell

TR Heating bell Type bell type Annealer
uide . Bell Size #3260 6085
Air cooling fan l "a/ter spray nozzle Tenp. (max) 900°C
f‘ — o /\ 7 Hieating bell Furnaces 13(urnaces
/”\\ E Burners 9 +1after burners
N e Burner | Type High-velocity type
Coil e Power 3.71%10° J/h
Inner cover § Size 42200 520088
= Haterial(Thickness) | SUS304(t=6um)
O ® Inner cover Clamp type 0il Clamp
Structure of Neoprene round
seal rubber seal
Burners Furnaces 22lurnaces
Size 62357 X 5946am
i ¢ fan- Cooling bell Cooling Type Air & Water
J ] | | Furnaces 11{urnaces
] T iffus Fan size $850mm
@_ 0il clamp : RC fan Holor powcr 11732/5TkH
L Re fan motor ase Revolution 900/1200/1800rpa
flange Charge weight 60U
( )" = (b)COO| ing Base Coil size(max) 1800mm
a)Heating Bases 22bases
Fig.1. Structure of HCA furnace.
[HCA] [TCA])
Table 2. Comparison of H, and N,. EMFECTS CIARACTERISTICS (conventlonal annealer)
Ha N, High t/h —wox Ha Atmospher |@- - - - - - ---- = —- - 4 - __Nlm (low H2 )
Atomic HNo. 1 7 “I/ : :
lligh-surface X_/H lligh-Convection ligh-power - RC-fan
Donsity 0.0898 | 1.250 cleanl inoss \/ Re-fan (15-17kH)
(g/cm* ) :
- - 7 No-Discoloration [ Hetal tight ] Innercover ||| Innercover
Viscosity 8.8 -6 No-Decarburization 0il-clamp No-clamp
(10-%Pa - s) No-Intergranular Atmospher temp
Tass oxidation Control == =iF Coil-Botton
Thermal conductivity 16. 82 2.10 | Cokb caniol
(10-2H/n K) Uniform organizatio [air & Water cooling | Cooling bell l‘ i
Diffusion coefficient 9.04 126 Ho-Overlleating # Katural cooling |
(10-cn? /s) Fig.2. Characteristics and effect of HCA furnace.

1995F 12811 B} (Received on Dec.11,1995)

* Taiju Akami (Osaka Works,Nisshin Steel Co., Ltd., 2-1-171 Sakurajima Konohana-ku Osaka 554)
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Development of Roll Banding Monitor in the Hot Strip Mill
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Fig.1. Inner structure of CCD camera box.
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Fig.2. Surface condition of work roll pulled out from mill housing. Fig.3. Observation of roll surface by roll banding monitor.
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Fig.7. Roll surface of banding area. Fig.8. Roll surface of banding area. Fig.9. Scale reformation of roll surface after
(The scale is wholly peeled off) (The scale is partially peeled off) light load rolling.
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Fig.10. Roll surface of banding area. Fig.11. Surface condition of work roll pulled Fig.12. Scale defect on strip steel.
out from F2 stand mill.
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Fig.14. Flow diagram of image processing.
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